Background: Laparoscopic Cholecystectomy (LC) becomes the standard of care for patients requiring removal of gallbladder. LC may be rendered difficult by various problems encountered during procedure. Several factors have been implicated with a difficult case, but no reliable criteria are available yet to identify patients preoperatively with a difficult LC. Preoperative prediction of a difficult LC can help the patient as well as the surgeon prepare better for the intraoperative challenges and tailored approach accordingly. The present study was undertaken to determine the association between preoperative clinical, laboratory and abdominal sonographic findings in patients undergoing LC for cholelithiasis and the technical difficulty at operation and to predict the most important indicators that affect the operation outcome in order to make the procedure safer for the patient as well as the surgeon. Methods: In 300 consecutive patients who underwent LC during 2014 to 2016 patient"s characteristics, clinical history, laboratory data, ultrasonography results and intraoperative details were prospectively analyzed to evaluate predictors of difficult LC. Results: Gender, age, obesity, history of hospitalization for acute cholecystitis, history of previous ERCP, history of previous abdominal surgery, Gall bladder size, GB wall thickening, pericholecystic fluid collection, large multiple GB stones and liver US findings; The above mentioned factors were found to have a statistical significant association with the final operation out come. Conclusions: Obesity, presence of history of previous abdominal surgery, gall bladder wall thickness and gallbladder stone size by preoperative ultrasound; were found to be the predictive factors of difficult LC in our study.
INTRODUCTION
allstone disease (GSD) is one of the most common problems affecting the digestive tract.
(1) Cholecystectomy is probably the most commonly performed operation by the surgeons worldwide.
(2) Revolution in the treatment of gallstones came in 1987 when first LC was performed. Since then there was no turning back and LC became an established procedure. The advantages of laparoscopic surgery over the traditional surgery include minimal postoperative pain, shorter hospital stay, a cosmetically better outcome, and earlier recovery (4) . Although LC is safe, effective and commonly performed operation, it has some difficulties in the different stages of the operation (5) . The difficult gallbladder is the most common "difficult" laparoscopic surgery being performed by general surgeons all over the world.
(1) Because LC is extensively practiced worldwide, the total number of patients suffering severe complications is considerably high despite its low incidence rate, making it a "rare but common" problem. To decrease these complications, various attempts have been made to clarify predictive factors (6).
Pre-operative prediction of "difficult LC" may not only improve patient safety but also be useful in reducing the overall cost of therapy and it may help a surgeon in deciding the approach (open /laparoscopic) most suitable for a particular patient, counselling the patient about it, thereby reducing the morbidity, Yasser Baz Ghanem ; et al… -209 -complication, rate of conversion and overall cost of therapy.
(7)
Factors affecting the outcomes of LC have been heavily investigated over the past years.
(8) Presently there is no scoring system available to predict difficulty and the degree of difficulty.
(9) There are various pre or peroperative factors that make LC a technically difficult procedure. These include acute cholecystitis, empyema gall bladder, gangrenous cholecystitis, fibrosed gallbladder, severe adhesions in calot"s triangle and intrahepatic gall bladder. These problems are difficult to assess preoperatively but are usually encountered during LC and therefore responsible for major difficulty in performing the surgery. (3) The aim of this study is to determine the association between preoperative clinical, laboratory and abdominal sonographic findings in patients undergoing laparoscopic cholecystectomy for cholelithiasis and the technical difficulty at operation and to predict the most important indicators that affect the operation outcome.
MATERIAL AND METHODS This study was conducted from May 2014 to September 2016 in the Department of general Surgery, Zagazig University Hospitals. A total of 300 patients with symptomatic GSD who were admitted for cholecystectomy and all subjected to LC were included in this study . The admission sheet is used to collect data about: the Patients" characteristics (Gender, Age, Weight and height for Body mass index calculation) and detailed history about abdominal pain or pain in right hypochondrium, lump in right hypochondrium, vomiting, dyspepsia and fever. Detailed Clinical examination of the patient was done. Site of right hypochondrium was especially examined for assessment of murphy"s sign, palpable mass, and visceromegaly. Systemic review was also done to see any comorbidity. For all patients: complete blood count, liver function test, kidney function test, Coagulation profile, random blood sugar alkaline phosphatase and GGT were done . Ultrasonography was performed for all patients following standardized protocol with assessment of gallbladder Shape and Size, Pericholycystic collection, Gallbladder wall thickness, the calculus size, the number of calculi, Common bile duct (diameter and stones) and Liver parenchyma.
Preoperatively Informed consent regarding the procedure was taken. Prophylactic antibiotics were given intravenously in a single preoperative dose within one hour of skin incision and re-dosed when the procedure is more than 4 hours long, NPO for at least 6 hours, Shower and cleaning abdomen and groin area with mild antibacterial soap, Deep Venous Thrombosis Prophylaxis in patients with two or more risk factors.
Surgical procedure of LC was performed on the standard 4-ports technique, Post operatively the nasogastric tube was removed at the end of operation, the drain, if inserted, was removed in the following day if there is no bile in it and minimal blood loss has occurred and Majority of patients were discharged on the following day .
Evaluation of surgical difficulty was according to Iwashita et al. 2016; (6) as they had generated a list of important objective findings that potentially correlate with surgical difficulty during LC. A total of 30 items were categorized into three groups. grading of each item on a seven-stage scale ranging from 0 (easiest) to 6 (most difficult) by a total of 61 expert LC surgeons in Japan, Korea, and Taiwan who participated in the survey. The left and right ends of the whiskers represent the minimum and maximum of all the responses, respectively. The width of each box indicates the interquartile range (IQR), which consists of the middle 50% of the data.
Table1: seven stage scale of surgical difficulty (6) (5) The preoperative prediction of a "difficult" procedure can be very important in this setting and can help the surgeon in being better prepared for the intra-operative challenges to give a tailored approach to older patients. There is a need to evaluate various factors responsible for difficult laparoscopic cholecystectomy.
(11)
The patient gender was found to be a highly significant factor that associate the difficulty of LC (p = 0.001). Alqahtani et al. in 2015 found that male gender as an isolated risk factor has an impact on the outcomes of LC as gender affects the conversion rate and duration of surgery because more time is required to complete LC in men than in women. Rothman et al in 2016, found a higher conversion rate in men and it was hard for them to explain that. The patients age was found to be a highly significant factor for associating difficulty of LC; a mean of 45.7±13.0 years was found in the patients associated with difficulty while mean of 37.2±12.1 years in easy cases (P value = 0.0001). many researchers have found age >60 years as predictor of difficult LC and the reason for older age being at risk is due to a longer history of gallstones and increased number of acute attacks of cholecystitis. Besides, elderly patients have a higher likelihood of complicated biliary pathology as puplished by . In conformity; Agarwal et al. in 2016 published a study suggesting elderly patients were more prone to have a difficult LC, also Chong et al. in 2016 found that LC in elderly patients is associated with higher complications rates and longer hospital stays. However Sandhu and Rana in 2016 published that there was no significant association was found between age and outcome of LC and that was in conformity with Chandrashekhar and Kailas study in 2017 found that age was not a significant(p = 1.59) factor for predicting difficulty in LC.
Obesity was found to be a significant associative factor of difficulty in LC ( P value = 0.0001) in conformity with Chandrashekhar and Kailas (2017) study which demonstrated that the mean BMI was 24 kg/m2 and 4 of patients were considered obese and all 4 cases were difficult (p =< 0.000). Lowndes et al. ) found that obesity was a significant predictive factor for predicting difficulity in access to peritoneal cavity (p = 0.0133). Inconformity Ranga and Arora (2016) cocluded that obese patient was found to be as one conditions predicted to had difficult LC. History of hospitalization of recurrent attacks of acute cholecystits iwas found to be a significant factor for prediction of difficult LC (p = 0.002) although duration of symptoms was not found to be a significant factor for predicting difficulty (P value =0.12). found that history of acute attacks was a significant predictive factor for predicting difficulty in predicting dense adhesions at calot's triangle (p = 0.032). Nidoni et al. (2015) their study data analysis revealed that there was significantly high risk of difficulty and conversion in patients with previous history of more than 2 attacks of acute cholecystitis (p=0.03, 95% confidence interval). The studies from early 1990s found significant association of conversion with previous endoscopic retrograde cholangio pancreatography (ERCP) as published by Mok et al.(2016) as they were decided that ERCP rather than CBD stones would be included as a covariate in the logistic regression models for predicting difficult dissection and conversion to open surgery (p = < 0.001) though Aktimur et al. (2015) found that preoperative ERCP was not significant cause of conversion(p=0.999) but Solmaz et al. 2016 in a study evaluation of the parameters increasing intra operative difficulty scores of elective laparoscopic cholecystectomy found that ERCP was a significant predictive factor for LC. In our series it was found to be a significant factor for prediction of difficulty as history was positive in 20 patients (6.7%) and 17 patients of them (85%) had difficulty during operation.
History of jaundice was not found to had any predictive significance for difficult access to peritoneal cavity, dense adhesions at calot's triangle, dissection of the gall bladder bed or difficult extraction (p = 0.236, 0.521, 0.41, 0.652 respectively) as published by Ahmed et al. in 2014 but Abdulhussein et al. (2015) found that history of jaundice was significant predictive factor(p= <0.001) associated with conversion to open cholecystectomy. In our series it was not significant predictive factor for LC as we found that 22 patients had history of jaundice; 13 patients of them had difficulties others 9 patient had easy LC (P =0.5).
History of Diabetes Mellieutes (DM) was found to be a significant predictive factor for difficulties during LC in a published study of Bhar et al. (2013) In our study two patients only had clinically palpable gallbladder and both of them had difficulty during operation while 156 patients of 298 non palpable gallbladder patients had also difficulties during their LC so it was not a significant factor (p= 0.5) for predicting difficulty. Sugrue et al. (2015) published palpable gallbladder has been shown to increase the likelihood of a difficult procedure and in conformity Kumar et al. (2015) found it to be significant clinical predictive factor (p = 0.021) in LC. Agrawal et al., (2016) clinically palpable GB was found to be predictor of difficult LC. Singh and Nath (2016) published If gall bladder is palpable then it would be difficult, as there may be residual inflammation adhesion. Elhady and Esmail (2017) found that presence of palpable tender right hypochondrial mass was risk factor for difficulty, complications, operative and postoperative outcome in patients undergoing LC for acute cholecystitis.
Total Leucocytic Count (TLC) was found to had no significant statistical association with difficulty of LC (p=0.175) with median TLC 7700 for easy LC and 7200 for difficult cases. Lowndes et al. (2016) found that WBC was non significant risk factor of difficult LC. Elhady and Esmail (2017) published high TLC was one of the risk factors for difficulty, complications, operative and postoperative outcome in patients undergoing LC for AC in contrary;. Hosseini et al. (2014) found that it was significant factor for evaluation of postoperative complication of LC in diabetic patients (p = 0.055). Kumar et al. (2015) and Nidoni et al. (2015) published that TLC > 11000 was significant predictive factor (p=0.0239) for difficult LC and for conversion (p=0.037) respectively. Mok et al.(2016) found in their study that WBC; was 7750 for easy LC, 9500 for difficult LC (p=0.002) and 12350 for conversion to open (p<0.001). Sanniyasi et al. (2016) found that Mean TC for easy LC was 8769 and was 10680 for difficult LC (p=0.001).
we found that liver enzymes (AST and ALT) levels were abnormal in 25 patients 13 patients of them had a difficult LC and it was not significant factor for predicting DLC (p =0.6). Bat (2015) found that AST, ALT, ALP, GGT and total bilirubin all of them were non significant factor for conversion to open surgery (P = 0.3, 0.6, 0.9, 0.9, 0.1 and 0.4 respectively). In conformity; Kaneko et al. Increased GB wall thickness is associated with difficult dissection of the GB from its bed. Nityasha et al. (2016) found in their study, thickened gall bladder wall was found to be a significant predictor of difficulty (p<0.001) and was significantly associated with adhesions (p<0.002), bleeding (p<0.0001), increased operating time (p<0.0001) and All the three converted patients had thickened gall bladder wall. Chandrashekhar and Kailas (2017) published Significantly intraoperative difficulty (P <0.000) was demonstrated in patients with GB wall thickness greater than 3 mm that may be due to difficulty during grasping the gall bladder, difficult GB bed dissection and higher incidence of bleeding. Kania (2017) recommended that it should be borne in mind that ultrasound assessment of the gall-bladder wall, even if no pathology has been found, remains an auxiliary examination and does not mean that the operator should not be watchful and thoughtful while skeletonising the Calot"s triangle structures.
There was a statistical significant association between Pericholecystic collection on Sonography and LC difficulty in our study (p<0.01). Kumar et al. (2015) published that evidence of Pericholecystic collection on Sonography was associated with difficult LC. Nidoni et al. (2015) found that patients with pericystic collection had significant high rates of difficulty and conversion compared to patients without collection. Agrawal et al. (2016) Pericholecystic collection was found to be a strong predictor of difficult LC. Sandhu and Rana (2016) found to have stastically significant association (p value 0.004) with difficult LC. Chandrashekhar and Kailas (2017) found that Pericholecystic collection was not statistically significant in predicting difficulty (P = 1.18).
Bat (2015) found that gallbladder stone number was not significant (p = 0.5). found that Patients with multiple GB calculi had difficulty during LC. Husain et al (2016) found that multiple stones were a non significant factor for difficult and very difficult LC (p > 0.05). In our series; we found that it was a significant predictive factor for difficult LC (p<0.004). found that large stone was a significant predictive factor for predicting difficulty in extraction (p = 0.022) but not significant for access to peritoneal cavity, dense adhesions at calot's triangle and dissection of gallbladder from it's bed ( p = 0.23, 0.32 ,0.336 respectively). Bat (2015) found that stone size was not significant (p= 0.4) in Comparison of patients operated successfully with LC and converted to open surgery. Gupta et al. (2015) in their study difficulty in GB extraction was associated with size of GB stone >15 mm. cocluded that Impacted stones at Hartmann's pouch makes dissection difficult because of Yasser Baz Ghanem ; et al… -216 -difficulty in holding GB at Hartmann's pouch. Husain et al (2016) found that stone size more than 1 cm was a significant factor for difficult and very difficult LC with (p< 0.05). In our series; we found that it was a significant predictive factor for difficult LC (p<0.001). Nityasha et al. (2016) published gall bladder transverse diameter was found to be significant of laparoscopic cholecystectomy (p=0.0060). In our series; we found that it was a significant predictive factor for difficult LC (p=0.01). Rosen et al. (2002) found that Stones in CBD on ultrasound 6.4% for conversion and was 4.0% for control (p= 0.5560). In our series; we found that was a non significant predictive factor for difficult LC (p<0.5).
Elsebae et al., 2006 found that hepatomegaly and/or liver cirrhosis were found to be significant predictors of difficulty at LC. Kala et al. (2014) published that as one of many preoperative conditions; advanced cirrhosis was considered as predictors of difficult LC. Husain et al (2016) found that fibrosis of liver parenchyma was a significant factor for difficult and very difficult LC (p< 0.05). In our series; we found that liver ultrasonographic condition was a significant predictive factor for difficult LC (p= 0.02).
The duration of operation was found to be significant factor for predicting difficulty in our study ; a mean of 108.69± 32 minutes was found in the patients associated with difficulty while mean of 45.8±13.1 minutes in easy cases ( P value = 0.0001) and it was found to be one of predictors (independent variables) of difficulty of LC in logistic regression analysis (p=<0.001) of and this in confirmity with Ko-iam et al. (2017) found that operative duration >60 min was a significant predictive factor for a long hospital stay in patients undergoing LC (p=0.011).
In the present study Logistic regression was done to the significant factors affecting the difficulty LC and it was found that obesity, history of previous abdominal surgery, gall bladder wall thickness and gallbladder stone size by sonographic imaging; were the predictive factors (independent variables) of difficult LC (table 6) with p value of 0.012, 0.045, 0.002 and <0.001 respectively their odds ratio were 0.840, 62.374, 34.312 and 49.348 respectively. In conformity; Singh and Nath, (2016) found that Previous abdominal scar will lead to difficulty. Sonographically increased GB wall thickness would have more chance of difficult LC, similarly; Gupta et al., 2015 published that the preoperative parameters that significantly predicted difficult LC were ultrasonographic criteria of not only large stones but thick and fibrosed GB due to previous attacks of acute cholecystitis. Kumar et al., (2015) found that the statistically significant factors for predicting difficult LC were BMI>27.5 (p<0.010), previous hospitalization for acute Cholecystitis (p<0.001), palpable GB (p<0.01) and Thickened GB wall (USG) (p<.037). Bourgouin et al., (2016) published that obesity was not predictive factor for difficult LC as BMI> 34 Kg/m 2 was found to had p value of 0.093. Bhar et al. (2013) in their study conclude that diabetes was found to be one of independent statistically significant predictor of difficult LC. CONCLUSION There were statistical significant association between gender, age, obesity, history of hospitalization for acute cholecystitis, history of previous ERCP, history of previous surgery, Gallbladder size, GB wall thickness, pericholecystic fluid collection, GB stone size and number, hepatomegaly and/or cirrhotic liver US findings and surgical difficulty of LC while; Obesity, presence of history of previous abdominal surgery, gall bladder wall thickness and gallbladder stone size by preoperative ultrasound; were found to be the predictive factors of difficult LC in our study. RECOMMENDATIONS Pre-operative US is no doubt good predictor of difficult LC in majority of cases but more attention should be given to demographic data, history and clinical examination to predict the difficult LC. the knowledge of these findings might help in better psychological preparation of the patients for open surgery and prolonged Yasser Baz Ghanem ; et al… -217 -convalescence, it will also allow for better organization of the operating room schedule ultimately leading to reduction in procedurerelated costs, should help to avoid an inexperienced laparoscopic surgeon having to operate on a gallbladder which is too difficult for him to perform laparoscopically; depending on the difficulties expected from preoperative evaluation, elect surgeon for the operation, It would decrease the duration of operating procedure and It would help in taking quick decision whether to pursue the procedure laparoscopically or to convert it into open procedure if the risk factors was in our mind before starting the procedure. So keeping an eye to the factors of difficult LC before starting the operation will significantly reduce the post operative morbidity. REFRANCES
